Background: The present study aimed to conduct a systematic review of self-administered shoulder-disability functional assessment questionnaires adapted to Spanish, analyzing the quality of the transcultural adaptation and the clinimetric properties of the new version. Methods: A search of the main biomedical databases was conducted to locate Spanish shoulder function assessment scales. The authors reviewed the papers and considered whether the process of adaptation of the questionnaire had followed international recommendations, and whether its psychometric properties had been appropriately assessed. Results: The search identified nine shoulder function assessment scales adapted to Spanish: Disabilities of the Arm, Shoulder and Hand Questionnaire (DASH), Upper Limb Functional Index (ULFI), Simple Shoulder Test (SST), Shoulder Pain and Disability Index (SPADI), Oxford Shoulder Score (OSS), Shoulder Disability Questionnaire (SDQ), Western Ontario Rotator Cuff index (WORC), Western Ontario Shoulder Instability index (WOSI) and Wheelchair Users Shoulder Pain Index (WUSPI). The DASH was adapted on three occasions and the SPADI on two. The transcultural adaptation procedure was generally satisfactory, albeit somewhat less rigorous for the SDQ and WUSPI. Reliability was analyzed in all cases. Validity was not measured for one of the adaptations of the DASH, nor was it measured for the SDQ. Conclusions: The transcultural adaptation was satisfactory and the psychometric properties analyzed were similar to both the original version and other versions adapted to other languages.
Introduction
At any given time, shoulder pain may affect up to 18% to 26% of adult individuals, 1 with the most usual course being rotator cuff disorders. 2 The prevalence of shoulder problems was 17.12% in a primary healthcare setting in Spain. 3 More than 40 instruments have been developed for measuring treatment outcomes in shoulder disorders. [4] [5] [6] Data drawn from physical examinations and/or complementary tests must be completed with assessment of the impact of the disorder from the patient's point of view (pain, ability to perform certain activities, etc.). The subjective impact of any given disease can vary from one patient to another. Hence, a specific shoulder disorder may affect functional capacity, work performance and/or quality of life differently according to the patient concerned. For example, among older individuals, rotator cuff tears may or may not impact their ability to perform daily functional tasks, whereas, in young people, glenohumeral instability can sometimes be a disease that restricts upper limb activity. Such data, namely patient-reported outcomes, can be obtained by means of self-administered questionnaires. There are over 30 questionnaires, 7 none of which has shown itself to be superior to the others. 8 Some are applicable to any upper limb disorder and assess it as a whole, regarding it as a single functional unit. There are other questionnaires exclusively designed for the shoulder regions, whether general (for any disease or disorder) or specific (for certain disorders). There are also questionnaires designed for certain subgroups of patients, such as sportspersons and wheelchair users.
It is important to choose questionnaires that are valid, reliable and sensitive to clinical changes. Most have been developed in English-speaking countries for Anglosphere cultures. Hence, if a questionnaire has not been drawn up in the country, geographical region, culture or language in which it is to be applied, an appropriate transcultural adaptation must be made to ensure that it retains the same meaning as the original, 9, 10 and so prevents erroneous interpretations as a result of cultural or life-style differences. This means, that transcultural adaptation is a more complex process than simple direct or literal translation and, in addition, is no guarantee of the preservation of the psychometric properties in the adapted questionnaire. Accordingly, the psychometric properties of the new version must always be analyzed to ensure that it is a tool equivalent to the original, without any assumptions being made in this respect. In daily practice, healthcare professionals need to assess their results and compare the effectiveness of a given treatment against that reported by other studies. Culturally adapting an existing questionnaire, in preference to developing a new one, is not only more economical, but also may facilitate future comparisons among different populations, provided that conceptual equivalence is successfully achieved. Transcultural adaptation is complex process because it requires changes to both the wording and structure of some questions for the questionnaire to be applied, on an equivalent basis, in populations other than those for which it was created. The use of questionnaires that are not equivalent to the original may give rise to unreliable to confusing results, which could limit the exchange of information among the scientific community.
Spanish is the second most widely spoken language in the world and is witnessing a rise in the number of speakers. In 2015, close on 470 million persons spoke it as their native language. 11 Not only is it spoken in Spain and Latin America, with small variations, but also it is habitually used in many other countries. For example, in the USA, over thirty-six million people speak it as their mother tongue. It is thus necessary to have questionnaires adapted to Spanish to ensure that their use is equivalent to that of the original. A systematic review of self-administered shoulder questionnaires adapted to Portuguese was published recently. 12 It was found that, although most of the shoulder disability questionnaires had been properly adapted into Brazilian-Portuguese, some of them had either been inadequately tested or had not been tested at all. In 2013, 13 questionnaires adapted to Spanish for patients with cervical and lumbar pain were reviewed: no similar reviews of shoulder disorder questionnaires have been published in Spanish.
The present study aimed to conduct a systematic review, by making an exhaustive bibliographic search of self-administered shoulder questionnaires adapted to Spanish, and analyzing both the methodological quality of the transcultural adaptation process and the psychometric properties of the Spanish-language versions.
Methods

Search strategy
We carried out a systematic review of papers that addressed both the transcultural adaptation to Spanish of self-administered questionnaires designed to assess patients with shoulder disabilities, and the process used to validate the resulting Spanish versions. A bibliographic search was made of international electronic databases (MEDLINE, Excerpta Medica dataBASE/EMBASE, Cumulative Index to Nursing and Allied Health Literature/CINAHL and Web of Science) from their date of creation until 31 December 2015. In addition, we searched other databases and directories with bibliographies in Spanish, namely, BIREME (Scielo, Lilacs and IBECS), MEDicina en Espan˜ol (MEDES), Allied and Complementary Database (AMED), IME and DIALNET. The following search terms and strategy were used in MEDLINE: 'Outcome' or 'Questionnaire' or 'Assessment' or 'Instruments' and 'Shoulder' or 'Rotator cuff' or 'Upper limb' and 'Spanish' or 'Spanish version' or 'Spanish validation' or 'Spanish translation' or 'Crosscultural adaptation' or 'Cross-cultural validation'. Similar terms were used to search in other databases. Where necessary, search terms were modified with the assistance of an experienced medical librarian to reflect database vocabularies. In addition, we conducted a manual search using the names of the different shoulder scales as the key word; conducted a search on the Internet, including Google Scholar, to cover other types of publications; and manually examined the references in the papers located.
Selection criteria
Two of the authors reviewed the title and abstract of every paper retrieved. When this suggested that a given paper might be eligible, they then read the full text. We included papers, without language restrictions, reporting observational studies that described the process of transcultural adaptation to Spanish of self-administered questionnaires designed to carry out a functional assessment of patients with shoulder disabilities, and that also analyzed the psychometric properties of the new version. Papers that only analyzed the properties of a previously adapted questionnaire, research protocols and abstracts of conferences were excluded.
Data analysis
Based on the papers selected, two authors structured and analyzed the results of the manuscript. Where any differences of opinion could not be settled, the opinion of a third reviewer was sought. The analysis of the information is described below.
Characteristics of study participants. Data were collected on patients who participated in the study, including country and town, total number of patients included, diagnosis, age, sex, and time taken to complete the questionnaire. Studies were checked to see whether they covered at least 50 patients, which is the ideal minimum number advisable for transcultural adaptation studies. 14, 15 Assessment of the methodology used to carry out the transcultural adaptation. A check was carried out to ensure that the methodology coincided with the five steps usually recommended in the international bibliography, 9, [16] [17] [18] [19] [20] . These steps are: (1) direct translation of the original questionnaire to Spanish (by at least two, independent, bilingual translators whose native language is Spanish); (2) synthesis of translations and resolution of possible disagreements; (3) inverse or back translation (of the consensus Spanish translation into the original language by at least two independent translators who were blinded to the original questionnaire); (4) review by an expert committee to consolidate and develop the pre-final version, ensuring the semantic, idiomatic, experiential and conceptual equivalence of the scale; and (5) pilot testing of the pre-final questionnaire with Spanish-speaking subjects (ideally 30-40), searching for unanswered items and possible problems of comprehension). At each step, we considered whether or not the procedure had been correctly performed (or whether the correction was doubtful), whether it had not been performed, or whether the authors had failed to provide the necessary information.
Evaluation of the psychometric properties of the Spanish-language version. The aspects analyzed were: reliability, validity and sensitivity to change. 9, 15, [20] [21] [22] [23] Reliability includes internal consistency, test-retest reproducibility, and agreement. Internal consistency is calculated by means of Cronbach's alpha (a). Where the instrument is made up of subscales, there is the need to calculate the correlation between the items making up each domain and the total scale. Factor analysis is applied to determine the dimensionality of the items. Test-retest reproducibility is calculated using the intraclass correlation coefficient (ICC). Agreement is assessed using the standard error of measurement (SEm) and minimal detectable change (MDC 90 ). Validity is measured using correlation coefficients, such as Pearson's or Spearman's, and correlation can be direct, indirect or absent. Floor and ceiling effects refer to the percentage of subjects who obtain the lowest and highest possible scores. This should not exceed 15% because, otherwise, the content validity of the scale will be limited because patients with extreme values cannot be distinguished from one another. Sensitivity is the the ability of an instrument to detect important clinical changes across time. The minimum detectable change is mainly measured by reference to effect size (ES) and the standardized response mean (SRM).
Assessment of the direct applicability of scales adapted to one
Spanish-speaking country in terms of their possible use in another. We analyzed whether adaptations made in Latin American countries needed some modification to be used in Spain, and vice versa. Despite the fact that the great majority of Spanish words are universal, to ensure comprehension, we assessed whether certain terms needed changing, in cases where they might be seldom used or undergo shifts in nuance or meaning from one culture to another.
Results
The bibliographic search identified eleven relevant papers, [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] Eight 24-31 of these were identified via MEDLINE and the remaining three [32] [33] [34] were via other sources (two on the Internet and one in the CINAHL database). The manual search failed to locate any relevant papers. These eleven papers yielded nine self-administered questionnaires that had been translated and transculturally adapted to the Spanish population, and in respect of which the clinimetric properties of the new version had been studied. One paper 30 published the adaptation of two different questionnaires, thereby giving a total of twelve studies in the eleven papers. In all cases, the original questionnaire had been drawn up in English. There were two questionnaires applicable to any type of upper limb disorder: the Disabilities of the Arm, Shoulder and Hand Questionnaire (DASH) [24] [25] [26] and Upper Limb Functional Index (ULFI). 27 There were four general shoulder questionnaires: the Simple Shoulder Test (SST), 28 Shoulder Pain and Disability Index (SPADI), 29.30 Oxford Shoulder Score (OSS) 30 and Shoulder Disability Questionnaire (SDQ). 31 Finally, there were three questionnaires for specific situations: the Western Ontario Rotator Cuff Index (WORC) 32 for patients with rotator cuff disease, the Western Ontario Shoulder Instability Index (WOSI) 33 for patients with shoulder instability and the Wheelchair Users Shoulder Pain Index (WUSPI) 34 for patients confined to wheelchairs. The DASH had been adapted and validated on three occasions: two in Spain 24, 25 and one in Puerto Rico. 26 The SPADI had been adapted and validated on two occasions: both in Spain 29, 30 and practically simultaneously; one of these two adaptations had been carried out jointly with the OSS questionnaire, and both had been published in a single paper. 30 In all, there were twelve adaptations for nine questionnaires. Our search located no questionnaire that had been originally developed in Spanish. Table 1 shows the demographic and clinical characteristics of the respective populations targeted by the twelve studies. The papers included the adapted scale and instructions for patients in all cases, save for three questionnaires: the adaptation of the DASH in Puerto Rico, 26 the OSS 30 and the WORC. 32 Most of the papers had been published very recently. Six had been published in 2015 [28] [29] [30] 32, 33 and one in 2013. 27 Four scales were adapted in Latin American countries 26, [31] [32] [33] and the remainder in Spain. 24, 25, [27] [28] [29] [30] 34 In eight of the twelve adaptations, 25, [27] [28] [29] [30] 32, 33 the number of patients exceeded the ideal minimum of 50 recommended for these types of studies. Only one of the three adaptations of the DASH scale, namely the version produced by Herva´s et al., 25 included patients with shoulder disabilities; the other two were validated in patients with carpal tunnel syndrome, 24 and the version for Puerto Rico was validated in patients after breast cancer surgery. 26 The authors who simultaneously adapted the SPADI and OSS questionnaires only included patients intervened for breast cancer; 30 in the other adaptation of the SPADI, 29 patients with shoulder disorders were included. The adaptation of the WUSPI exclusively included spinal cord injury patients who were wheelchair users. 34 The time taken to complete the questionnaire was recorded in only four cases 25, 30, 34 and proved to be similar to that of the original version.
The DASH has two additional optional modules, each comprising four items, which were adapted in the version by Herva´s et al. 25 and in that produced in 2009 for Puerto Rican patients. 26 Each of the original questionnaires specified the period of time preceding the questionnaire completion date that patients were to take into account when answering. However, in the adaptation of the WUSPI 34 and in one of the adaptations of the SPADI, 30 the adapted scale failed to give any clear indication of the period of time that patients were expected to analyze when assessing their shoulder status. In general, the transcultural adaptation process of all scales required modifications, albeit of little importance, with respect to the original version. In the three adaptations of the DASH, [24] [25] [26] no identical questionnaires were obtained. In the version for Puerto Rico, 26 some Anglicisms had to be included in view of the fact that the country's second language is English. Similarly, the two adaptations of the SPADI 29, 30 were not identical. Even so, the different variants in the two questionnaires were equivalent. The main results of the evaluation of the methodology used for transcultural adaptation are analyzed in Table 2 (adapted from Puga et al. 11 ). The three versions of the DASH, [24] [25] [26] the two adaptations of the SPADI, 29, 30 and the OSS, 30 WORC 32 and WOSI 33 versions rigorously complied with the international recommendations. The SDQ 31 and WUSPI 34 were the least strict in this respect. Although pilot testing was performed for eight scales, [24] [25] [26] 29, 30, 32, 33 only three 24, 26, 29 included more than 30 subjects. The questionnaires were well accepted by patients, who reported no difficulties in understanding items or completing them.
The main psychometric properties analyzed in the Spanish versions are listed in Table 3 . No study assessed all the metric properties of the new version. In general, the conclusion of the authors of each of the adaptations was that the psychometric properties assessed were acceptable and comparable to those of the original versions.
In terms of reliability, internal consistency was assessed in all scales, test-retest reproducibility in all but one 26 and agreement in only five. [27] [28] [29] 32, 33 When the test-retest was performed, there were only six scales, 24, 25, 27, 29, 31, 33 which exceeded the ideal number of patients recommended for this assessment (i.e. 29). Total internal scale consistency was excellent for seven questionnaires, [24] [25] [26] [27] [30] [31] [32] [33] good for the WUSPI 34 and acceptable for the SST. 28 In the case of the adaptation of the SPADI by Membrilla-Mesa et al., 29 it was good for one of the factors and excellent for the other. The test-retest time used was too long for the WORC 32 and WOSI questionnaires 33 (up to 21 days), and too short for the SDQ 31 (1 hour). The ICC was very good in all cases. Agreement was analyzed in five questionnaires. [27] [28] [29] 32, 33 In the adaptation to Spanish of the SPADI, Membrilla-Mesa et al. 29 for a total scale score range of 0-2100. 33 Validity was assessed in all questionnaires, with the exception of the adaptations of the DASH in Puerto Rico 26 and the SDQ in Mexico. 31 Validity varied according to the comparison instruments used but was generally adequate. The comparators used to validate the WORC and WOSI in Argentina 32,33 were the Constant Scale and a version of the SST adapted to the Argentine population, for which there are no data published in the form of a paper. 35 Construct validity was only properly assessed in the adaptations of the DASH by Herva´s et al. 25 and the SPADI by Membrilla-Mesa et al., 29 in that there was a prior hypothesis regarding the correlation of the instruments being compared. Factor structure analysis was performed for only three questionnaires, the ULFI, 27 the SST 28 and one of the two adaptations of the SPADI, 29 with all being adapted by the same work group and the scales proving unidimensional in the first case, tridimensional in the second case and bidimensional in the third case. Only in two cases 27, 29 was the number of patients used appropriate (> 100). Floor and ceiling effects were not analyzed in five questionnaires, 24, 25, 28, 29, 31 and, in the remainder, the WUSPI alone displayed evidence of a floor effect. 34 Sensitivity was examined in only three scales. 25, 30 ES and SRM values were obtained for the DASH adapted by Herva´s et al., 25 indicating high sensitivity in both cases. For one of the adaptations of the SPADI, 30 these values were moderate-high, respectively, for the global scale, and high in both cases for the functional subscale. The ES and SRM values for the OSS questionnaire 30 were low.
The clinimetric properties of the two optional DASH modules could not be analyzed in the adaptation of Herva´s et al., 25 as a result of the low number of respondents, and were similarly not analyzed in the veraion by Mulero-Portela et al. 26 for Puerto Rican patients.
In four questionnaires, 26, [31] [32] [33] the transcultural adaptations were produced in Latin American countries. In three of these cases, [31] [32] [33] none of the cultural flaws were so marked as to prevent the questionnaire being used in Spain. The introduction of small changes in some of the vocabulary would permit the instruments to be used without problem in Spain: for example, in the adaptation of the SDQ for Mexico 31 'auto' could be replaced by 'coche' and 'manubrio' by 'manillar'. Similarly, in the case of the adaptations produced in Spain, which might contain words that were inappropriate for subjects of Latin American origin, these could be modified (e.g. by replacing 'coger' with 'agarrar') and, equally, be applicable there. In the case of the adaptation of the DASH to the Puerto Rican population, 26 it was necessary to permit some Anglicisms, which would render it inapplicable to Spain. In Spain, either of the other two versions of the DASH could be used. 24, 25 Discussion Outcome measures developed from the patient's standpoint are important for assessing the effectiveness of treatments administered. Indeed, clinician-made measurements correlate poorly with disability as perceived by patients, which, moreover, is the aspect of most relevance to them. 36 At an international level, numerous questionnaires have been developed for assessing patients' self-perceived impact of their shoulder disorders. There are more than 30 such questionnaires, and they are being increasingly used: each has advantages and disadvantages with respect to the rest, and none is superior to any other. Interest in this issue is growing and a number of reviews have been published in recent years. [6] [7] [8] 22, [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] Most of the questionnaires have been developed in English-speaking countries. Spanish is the second most widely spoken language in the world, with widespread geographical coverage, 11 encompassing countries that use it as an official language, as well as cases where it is spoken by immigrants who reside in countries having other mother tongues.
Adapting an already existing scale and ensuring that the new version maintains the psychometric properties of the original, is preferable to creating a wholly new scale. The latter option entails a greater effort in terms of cost and time, and increases the diversity of questionnaires. A single scale facilitates comparisons across different populations. Transcultural adaptation must ensure conceptual equivalence with the original version.
The goal of the present study was to conduct a systematic review of self-administered shoulder questionnaires adapted to Spanish, analyzing both the methodological quality of the transcultural adaptation process and the psychometric properties of the new version obtained. We located eleven papers 24-34 on nine questionnaires, six of which had been published in 2015. [28] [29] [30] 32, 33 Two were applicable to the entire upper limb: the DASH (adapted on three occasions) [24] [25] [26] and the ULFI. 27 Four were general shoulder questionnaires: the SST, 28 SPADI (adapted on two occasions), 29, 30 OSS 30 and SDQ. 31 Lastly, there were three questionnaires for specific situations: the WORC 32 for patients with rotator cuff disease, the WOSI 33 for cases of instability and the WUSPI 34 for wheelchair users. Of these, the most widely used at an international level are the DASH, SST, SPADI and OSS.
In the adaptation of three questionnaires only women (intervened for breast cancer) were included in two, 26, 30 and patients with carpal tunnel syndrome in another. 24 This had no relevant influence on the quality of the transcultural adaptation or on the psychometric properties of the questionnaires adapted. Similarly, the fact that four studies 24, 26, 31, 34 had fewer than 50 participants, a number lower than the ideally recommended minimum for transcultural adaptation studies, had no special significance. 17 There is still no clear international consensus on the optimal approach to carrying out transcultural adaptation: 10 indeed, there are over 30 methods and no 'gold standard'. What does appear to be agreed is that inverse (or back) translation and pilot testing are essential. 10 The internationally recognized criteria for the process of adaptation to Spanish were followed with maximum rigor in the three versions of the DASH, [24] [25] [26] the two adaptations of the SPADI, 29, 30 and the OSS 30 and WOSI 31 questionnaires. By contrast, there were important shortcomings in the adaptations of the SDQ 31 and WUSPI. 34 In general, there were no unduly pronounced cultural flaws, except in the case of the Puerto Rican population in the adaptation of the DASH, 26 where some Anglicisms had to be allowed. In the other three questionnaires adapted in Latin American countries, [31] [32] [33] the introduction of small changes in certain words used would make it possible for these to be used without any problem of comprehension in Spain. Conversely, the same could be carried out with questionnaires adapted in Spain.
When it comes to choosing which questionnaire to use in a specific situation, consideration must be given to methodological criteria (psychometric properties) and practices (time needed for completion and scoring; usefulness for specific disorders). No study assessed all the possible psychometric properties. Reliability was analyzed in a number of ways in all the questionnaires, and validity in all but one of the adaptations of the DASH 24 and SDQ. 31 In the case of reliability, internal consistency was assessed in all scales, test-retest reproducibility in all but one 26 and agreement in only five. [27] [28] [29] 32, 33 The psychometric properties analyzed were acceptable and generally similar to those of the original version and other scale versions adapted to other languages.
The DASH is the most widespread and best rated questionnaire, along with its simplified 11-item version (Quick DASH), 7 not adapted to Spanish. 48 It is the single most transculturally adapted questionnaire. 37 The psychometric properties of the version by Herva´s et al., 25 produced in Spain, have been studied in depth, although its agreement values have not been analyzed. It is a long questionnaire, which, instead of being specific to the shoulder, addresses the entire upper limb, and would thus be generally preferable for use in research. In this respect, another option would be to use the ULFI, for which transcultural adaptation has been less rigorous: 27 in the case of this scale, unlike the DASH, data are available on agreement but not on sensitivity. Only one of the three adaptations of the DASH, the version by Hervas et al., 25 was carried out on patients with shoulder disabilities.
The psychometric properties of the SPADI and OSS have similarly been fully and rigorously analyzed, with the single exception of their agreement values. Both are very short. The OSS questionnaire is the most widely used in the UK, 49 and, at an international level, is the most widely adapted and validated general shoulder scale. Even so, it is relatively little used in scientific literature and is not suitable for patients with instability. Aside from being the most sensitive questionnaire, the SPADI is also the instrument that is most widely accepted by the scientific community: 50 it would be the first choice for both clinical practice and research, 7, 8 and would probably also be best for primary care. 51 The SST and SDQ questionnaires are likewise short and applicable to any shoulder disability. The former is widely used in the USA 7 but, because it only assesses functionality, should be associated with a pain scale. Furthermore, binary replies allow for few nuances or shades of difference. The latter instrument appears to have a notable ceiling effect, an aspect not analyzed in the Spanish version, in which validity was also not examined.
The WORC, WOSI and WUSPI questionnaires are specific for rotator cuff disease, shoulder instability and wheelchair users, respectively. The first two have been adapted to the Argentine population: 32, 33 both are somewhat long when it comes to their being applied. In the third, 34 the quality of the transcultural adaptation and validity assessment was poor, although reliability was good.
Based on the results of our review, within the questionnaires adapted to Spanish, we consider the SPADI to be the first choice for both clinical practice and research on shoulder pain, and the DASH to be generally preferable for use in research to address the entire upper limb, given that it is not specific to the shoulder. Among patients with rotator cuff disease, the SPADI would be preferable to the WORC because the adaptation of the latter is of worse quality. For other specific situations, such as shoulder instability and wheelchair users, there are the WOSI and WUSPI questionnaires, respectively. These adaptations are of inferior quality to that of the SPADI questionnaire.
In the searches conducted, every effort was made to identify and retrieve all relevant questionnaires that had been adapted into Spanish. It has to be said, however, that even though the most commonly used databases (including local databases) were selected, some studies may not have been detected because some journals may not be indexed in these databases. Accordingly, this could be viewed as a limitation of our review. As strong points of our review, it should be stressed that both the rigor of the questionnaireadaptation process and the psychometric properties studied were analyzed by two authors. Furthermore, the search process was so exhaustive as to render it extremely unlikely that any other published scales adapted to Spanish might have gone undetected.
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